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» 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The electrolysis chromate treatment steel plate with which average-of-roughness-height Ra 
was excellent in the color tone characterized by for 0.30 micrometers or less, and the number PPI of 
peaks per inch in ** 0.3 -micrometer cut / 0.6 micrometers being 250 or less, and Ra, PPI / 0.6- 
micrometer product RaxPPI being 5-80 as roughness of the direction of the board width of a steel plate. 
[Claim 2] The electrolysis chromate treatment steel plate which excelled [ term / whose RaxPPI / 0.6 
micrometers are 5-25 / of claim / 1st ] in the color tone of a publication. 



[Translation done] 
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■ 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrolysis chromate treatment steel plate (Tin Free 
Steel, common name ITS) used as a material for containers. Furthermore, it is related with the 
electrolysis chromate treatment steel plate excellent in the color tone after paint / printing in detail. 
[0002] 

[Description of the Prior Art] Although the electrolysis chromate treatment steel plate (Tin Free Steel, 
common name TFS) is widely used as a charge of can container material, usually it is painted and used. 
Since the display of contents, a packer, etc., i.e., a trademark design, is especially printed by can external 
surface, from the image clarity of a trademark design, or the point of a color tone, the coating containing 
the white pigments called the White coat is painted, and many print on it in many cases. However, also 
when a trademark design good in color tone also has how to twist the White coat, it performs the clear 
paint called a size coat and prints on it, it is plentifully. 

[0003] When a trademark design is printed after giving the White coat, the own color tone of an 
electrolysis chromate treatment steel plate does not not much pose a problem from the masking effect of 
white pigments, but when a trademark design is printed after performing clear paint, since there is no 
masking effect, the own color tone of an electrolysis chromate treatment steel plate of a substrate poses a 
big problem. Therefore, it is necessary for the color tone of a trademark design to stabilize quality, in 
order that the difference of few own color tones of a steel plate, to be used, may do big effect. And the 
problem of a surface color tone is gaining in the importance as visual quality about brightness or a tint in 
recent years, then, the front face of a steel plate — the attempt which develops the material the surface 
color tone excelled [ material ] in improving description, for example, surface roughness, more is 
indicated by JP,6-33294,A etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the whitish ingredient as a color tone is liked in 
many cases, and, for this reason, an improvement of the own color tone of an electrolysis chromate 
treatment steel plate is desired strongly. This invention aims at offering the good electrolysis chromate 
treatment steel plate of a color tone in order to obtain the can which has a beautiful trademark design in 
view of the actual condition mentioned above. 
[0005] 

[Means for Solving the Problem] Average-of-roughness-height Ra is [ the number PPI of peaks per inch 
in 0.30 micrometers or less and **0.3 micrometer cut ] 250 or less as roughness of the direction of the 
board width of a steel plate, and Ra, PPI / 0.6-micrometer product RaxPPI / 0.6 micrometers of this 
invention are the electrolysis chromate treatment steel plates which are 5-80. 
[0006] 

[Function] Hereafter, this invention is explained to a detail. Finally the quality of the color tone of the 
material for containers serves as vision decision of human being. However, it is required to express as a 
certain physical quantity technically, and there is a method of evaluating a color tone with a colorimeter 



http ://www4 . ipdl .nci pi . go j p/cgi -bin/tran_web_cgi_ej j e 



6/18/05 



JP,08-209303,A [DETAILED DESCRIPTION] 



Page 2 of 4 



or a color difference meter as the means. As this evaluation approach, the observation include angle is 
said for an observation include angle to have [ 45 degrees and an incident light include angle / the 
measured value in 0 degree ] correlation comparatively with vision evaluation of human being at 45 
degrees at 45 degrees for the incident light include angle in the direction of the board width of a steel 
plate. Then, evaluation of the color tone in this invention adopted the above-mentioned means. 
[0007] First, the color tone of an electrolysis chromate treatment steel plate is explained. Although it is 
in the purpose of this invention obtaining the electrolysis chromate treatment steel plate which was 
excellent in the color tone after paint / printing as mentioned above, it is ** by an artificer's etc. 
examination to depend for the color tone after this paint / printing on the color tone of an electrolysis 
chromate treatment steel plate fundamentally in the case of the coating which does not contain a 
pigment. Therefore, in order to improve the color tone after paint / printing, it is necessary to improve 
the own color tone of an electrolysis chromate treatment steel plate. Since the object color is 
fundamentally peculiar and it is decided by the spectral reflectance including a metal, also in an 
electrolysis chromate treatment coat, it will have a certain fixed value. 

[0008] Therefore, a color tone will change with locations observed by what kind of allocation the 
reflected light is. For example, JIS Since the roughness eye of a reduction roll is generally imprinted by 
the steel plate when a color tone is seen with the method of presentation of L*, a*, and b* as the method 
of presentation of the object color specified by Z8729, If the color tone of the direction of the board 
width has high L* value by which for example, an incident light include angle is measured at 45 
degrees, and an observation include angle is measured at 45 degrees, L* value by which an incident light 
include angle is measured at 45 degrees, and an observation include angle is measured at 0 degree has 
the inclination which becomes low. Therefore, since what has high L* value by which an incident light 
include angle is measured at 45 degrees, and an observation include angle is measured at 45 degrees has 
little scattered light, it does not look it white to see from a top to appearance, but since there is much 
specular reflection light, image clarity is good. 

[0009] On the contrary, since the ingredient with high L* value by which an incident light include angle 
is measured at 45 degrees, and an observation include angle is measured at 0 degree has much scattered 
light, it looks it white to see from a top to appearance, but since there is little specular reflection light, 
image clarity is inferior. Therefore, in order to make whiteness and image clarity combine, it cannot be 
overemphasized that it is necessary to make high L* value by which an incident light include angle is 
measured at 45 degrees, and an observation include angle is measured at 45 degrees, and L* value by 
which an incident light include angle is measured at 45 degrees, and an observation include angle is 
measured at 0 degree. In order to make high each above-mentioned L* value and to make a color tone 
good, the artificer etc. considered the effect which the roughness of a steel plate has on a color tone. The 
contents shown in Table 1 about the surface finish of an electrolysis chromate treatment steel plate are 
JIS. It is standardized by G33 15 and manufactured according to this specification. 
[0010] 
[Table 1] 
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[001 1] However, the above-mentioned JIS is what standardized the condition of surface finish, and is 
not what standardized the concrete condition as steel plate roughness. According to the examination 
results, such as an artificer, when average-of-roughness-height Ra made the number PPI of peaks per 
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inch in **0.3 -micrometer cut / 0.6 micrometers 250 or less and set Ra, PPI / 0.6-micrometer product to 
5-80 by 0.30 micrometers or less as roughness of the direction of the board width of a steel plate, it 
found out that the purpose of this invention was attained. As mentioned above, in the case of the coating 
which does not contain a pigment, it depends for the color tone of paint / printing material and a bright 
film laminated wood on the color tone of an electrolysis chromate treatment steel plate fundamentally. 
[0012] In order for paint / printing material and a bright film laminated wood to present a beautiful 
printing appearance, L* value is said with the need to express the color tone of a steel plate with L* 
value 35 or more. So, this invention prescribed the conditions for filling it by making the L* value 35 
into a valuation basis. As roughness of the direction of the board width of a steel plate, average-of- 
roughness-height Ra limits to 0.30 micrometers or less. Although the reason has high L* value by which 
an incident light include angle is measured at 45 degrees, and an observation include angle is measured 
at 0 degree by 0.3 micrometers or more, its L* value by which an incident light include angle is 
measured at 45 degrees, and an observation include angle is measured at 45 degrees is low, and since it 
becomes a blackish appearance as a whole, it is because it is not desirable. Moreover, it will become that 
in which the appearance after paint / printing also became blackish. 

[0013] Next, the number of peaks per inch in **0.3-micrometer cut (PPI / 0.6 micrometers) is made or 
less into 250 as roughness of the direction of the board width of a steel plate. The reason is the same as 
that of the above, and although L* value by which PPI of the scattered light increases in number in 250 
**, an incident light include angle is measured at 45 degrees, and an observation include angle is 
measured at 0 degree is high, L* value by which an incident light include angle is measured at 45 
degrees, and an observation include angle is measured at 45 degrees is low, and since it becomes a 
blackish appearance as a whole, it is not desirable. 

[0014] Furthermore, in this invention, the numeric value calculated as Ra, PPI / 0.6-micrometer product 
which displayed average roughness by mum is limited to 5-80. Although L* value by which this 
numeric value of a flat part increases too much in less than five steel plate, an incident light include 
angle is measured at 45 degrees, and an observation include angle is measured at 45 degrees is high, L* 
value by which an incident light include angle is measured at 45 degrees, and an observation include 
angle is measured at 0 degree will become low, and the optimal color tone is not acquired. On the other 
hand, this numeric value has low L* value from which an incident light include angle is measured at 45 
degrees, and an observation include angle is measured by the above and reverse at 45 degrees with the 
steel plate of 80 **, L* value by which an incident light include angle is measured at 45 degrees, and an 
observation include angle is measured at 0 degree will become high, and the too optimal color tone is 
not acquired. As for RaxPPI / value of 0.6 micrometers, five to 70 or less are preferably good, and the 
optimal range is 5-25. 

[0015] As a means to obtain the electrolysis chromate treatment steel plate of this invention, it is making 
roughness of a steel plate into the proper range. With the roll of the temper rolling used also as 
adjustment of the degree of hardness of a steel plate, the surface finish of the steel plate mentioned 
above also combines surface finish, and is usually performed. Therefore, it is important to select the roll 
roughness of this temper rolling roll carefully, for example, the small thing of average-of-roughness- 
height Ra which has the comparatively few number PPI of roughness crests is desirable on the Dahl 
front face. Although it is better to avoid since it is difficult to obtain the steel plate of this invention a 
little when it is the temper rolling roll of surface texturing used as a configuration to which a roughness 
crest becomes long in the rolling direction of a steel plate, achievement is possible because it is cautious 
of roll roughness enough. Moreover, as plating processing conditions, the approach of common 
knowledge, such as a sulfuric-acid bath and a fluoride bath, can be applied, and it does not limit 
especially. 
[0016] 

[Example] Hereafter, it is explained concretely that the effectiveness of this invention is also at an 
example. Using 0.25mm cold rolled sheet steel, after annealing, the temper rolling roll which has 
various surface roughness performed temper rolling, and surface finish was performed. Electrolysis 
chromate treatment is performed succeedingly and it is amount of chromium metals 90 mg/m2. Amount 
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of hydration chrome oxide 15 mg/m2 It galvanized, in this way, the color tone of the obtained 
electrolysis chromate treatment steel plate - the direction of the board width -- the Nippon Denshoku 
spectrum ~ the incident light include angle measured the color tone [ in / include angle / 45 degrees (45- 
45 " measurement) and / incident light / include angle / observation / in an observation include angle / 2 
degrees ] whenever [ 40 degree (45-40" measurement) and angle-of-visibility ] at 45 degrees by 45 
degrees with the formula color difference meter (MSP-sigma 90). The result was shown in Table 2. 
Furthermore, after performing 6-7 micrometers of size paint by desiccation thickness, printing of gold 
and red was performed and macro-scopic observation of the color tone was carried out. This invention 
presented the color tone with good gold and red. The color tone especially 25 or less steel plate excelled 
[ color tone ] in RaxPPI / value of 0.6 micrometers was presented. Color tones were not easy to differ 
towards the color tone after printing of comparison material being a dark-color tone, and gold and red 
looking at it to it. 
[0017] 
[Table 2] 
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[0018] 

[Effect of the Invention] The electrolysis chromate treatment steel plate of this invention has a good 
color tone, and since it has not said that a color tone changes with directions moreover seen, beautiful 
paint / printing appearance is acquired. Therefore, it is the outstanding ingredient which can respond to 
consumer needs. 



[Translation done.] 
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238 


66.64 


69.9 


35.7 




7 


0.29 


283 


82.07 


76.3 


30.1 


it 


8 


0.36 


298 


107.28 


78.1 


28.6 


« 


9 


0.19 


17 


3.28 


15.7 


70.8 
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